Replication of a Bacillus subtilis oriC plasmid in vitro.
We constructed an in vitro replication system specific for a Bacillus subtilis oriC plasmid using a soluble fraction derived from cell extracts of B. subtilis. DNA polymerase III and two initiation proteins, DnaA and DnaB, were required for in vitro replication as observed in vivo. Both upstream and downstream DnaA box regions of the dnaA gene were required as cis-elements for in vitro synthesis of the B. subtilis oriC plasmid as well as for in vivo activity. The replication was semi-conservative and only one round of replication occurred within 15 min. These results indicate that in vitro replication faithfully reproduced in vivo replication. To elucidate the site of initiation and the direction of replication, we analysed replicative intermediates generated in vitro in the presence of various concentrations of ddGTP by two methods. First, analysis of restriction fragments around the dnaA gene showed a high level of incorporation of the radioactive substrate, indicating that replication began within the vicinity of the dnaA gene. Second, using 2-dimensional gel electrophoresis, bubble arcs were detected only on fragments containing the DnaA box region downstream of the dnaA gene, indicating that the initiation site resided within this region. The distribution of the bubble arcs suggested that both bidirectional and undirectional replication occurred in vitro.